Tumor necrosis factor alpha induces p53 up-regulated modulator of apoptosis expression in colorectal cancer cell lines.
Inflammatory bowel disease (IBD)-associated colorectal carcinogenesis involves dysregulation of multiple cellular pathways, including p53 signaling and cytokine action. The purpose of the current study was to evaluate the effects of tumor necrosis factor alpha (TNF-alpha) on p53 and p53 up-regulated modulator of apoptosis (PUMA), a downstream effector of p53 in the apoptotic pathway in colorectal cancer cells. The cell lines HT29 (which express mutant p53) and HCT116 (which express wild-type p53) were treated with TNF-alpha (0, 50, 100, or 500 ng/mL) for 1, 12, 24, or 48 hours. Protein expression and subcellular localization of p53 and PUMA were determined by immunoblot and immunofluorescence. Changes in p53 and PUMA mRNA expression were determined by quantitative real time polymerase chain reaction. Nuclear p53 expression was increased in TNF-alpha-treated HT29 cells; in contrast, expression was decreased or minimally changed in TNF-alpha-treated HCT116 cells, as determined by immunoblot and immunofluorescence. At 24 hours, p53 mRNA transcript levels were minimally increased in HT29 cells, whereas PUMA increased 34-fold. TNF-alpha increased nuclear p53 expression in HT29 cells, which express p53 mutation, but not in HCT116 cells, which are wild type for p53. In addition, TNF-alpha markedly up-regulated PUMA mRNA levels in HT29 cells. Our findings suggest that TNF-alpha may be a factor in carcinogenesis in IBD in cells carrying a p53 mutation.